Experimental characterization of electrostatic and conformational heterogeneity in an SH3 domain.
Electrostatic and conformational heterogeneity make central contributions to protein function, but their experimental characterization requires a combination of spatial and temporal resolution that is challenging to achieve. Src homology 3 (SH3) domains mediate protein-protein interactions, and NMR studies have demonstrated that most possess conformational heterogeneity, which could be critical for their function. Here, we use the IR absorptions of carbon-deuterium (C-D) bonds site-selectively incorporated throughout the N-terminal SH3 domain from the murine adapter protein Crk-II to characterize its different microenvironments with high spatial and temporal resolution. The C-D absorptions are only differentiated in the folded state of the protein where they show evidence of significant environmental heterogeneity. However, the spectra of the folded state are independent of temperature, and upon thermal denaturation the protein undergoes a single, global unfolding transition. While some evidence of conformational heterogeneity is found within the peptide backbone, the majority of the environmental heterogeneity appears to result from electrostatics.